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greater than that of AG1500,' "and can withstand a specific pressure during the _ 
friction process up to 10 9 10 dan/em operating at temperatures of 20 fo 300C, ‘The 
compositions examined are oxidation resistant at temperatures of 7 to 300C. Two of 
of the alloys tested can operate for 10 hr with insignificant wear\ at loads up to ° % 
10 dan/em2 and 300C. Type AG1500 alloys, impregnated with various resins, lead, : 
or babbit, can operate an igh loads, but fail when subjected to heating, to 2200 - fori 
in oxygen. The friction coefficient of the composition examined at loads of ; as 
7.5 to 30 dan/em2 and 300C varies between 0,814 and 0.150, dropping with. increas~, : 
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( ABSTRACT: The effect of iron and aluminum organosols, boron nitride, zinc sulfide, 

‘and oleic acid as active additives'to lubyicants on the initial period of operation of friction a 
couples was studied on samples of 2FP'jron-base antifriction material (containing 4% ae 

; ZnS and 1.5% graphite). The samples had a ferrite-pearlite structure. The additives «=. 

were found to improve the operation of tho friction couple considerably during tha wearing- i 

in period. They make it possible to carry out the wearing in of the couple at high 1 

initial specific pressures, and if the lubrication system is reliable, they protect the 

cara surfaces from gripping. A change in the content of additive in the lubricant 
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ABSTRACT: The. antitetos A oes ties of powder lubricants have been reer in butt. .: 
surface sliding frictionl&t high] velocit4es. The following materials were tested: 
graphite, mica, talcum, boron’ nitride) molybdenum disulfide zine and copper sul~ — 
fides, and mixtures of certain sulfides with 30, 50, and | 80% graphite. The experiments, 
wére conducted on MIT-1 ed ae ich makes it possible to attain butt sliding 
‘velocities (v) of up to 50 aac ithin a wide range of loads (P). It.was shown that | 


for v = 10 m/sec and P = 0.68 d/cm?, ZnS, talcum, BN and mica layers undergo rapid 


destruction. Graphite and CuS form deposits up to 1 p thick on the counterbody, but i 
MoS, forms abrasive grooves. In ‘comparative tests conducted with machine oil~lubri- 
eaten powder specimens, v could be increased to 44 m/sec and P to 2--3.5 d/sec. The 
friction coefficient dropped with an increase of v and P. The wear and the friction 
coefficient of such dry TURSL CRIES -as be elas or ee dropped with a decrease ia 
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ACC NR: AP6002116 : 
grain size. Addition of graphite lowered the wear and the friction coefficient of. | Tit 
sulfides and improved their effectiveness at pig sliding velocities. At friction a 
velocities of up to 35 m/sec, MoS, graphite ang mixtures of graphite with MoS2, | 
ZnC or CuS can be used as comporients of cermets“intended for se-vice in dry friction . 
or with limited lubrication. Orig. art. has: fig. and 2 tables. {no} 
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ORG: Institute for Problems of Material Science, AN UkrSsk (Institut problem materla- 
lovedentya AN UkrSSh) SS Saree we re Wi ee 


TITLE: © iAdation of some bronzes and ferrosilicon a steam 
ar 9 
SOURCE: re) metallov, Ve r) We 1, 1966, 15@19 


TOPIC T‘Us: metal oxidation, oxidation kinetics, steam turbine, bronze, silicon 
compound 


ABSTRACL: ‘Turbine parts designed to work ‘n steam at high temperatures should possess 
good corrosion resistance, high mechanical strength, and sufficiently long working 
life (20,000 = 30,000 hours). Pure copper”practically doer not oxidize in steam, but 
its mechanical strength is too low for turbine parts. An investigation was made of 

a number of bronzes, containing no tin, and of FeSi by observing the kinetics of 
oxidation from the increase in weight of the samples subject the action of steam 
for up te 100 hr at 5600, Samples of the bronze AZhMtal0-31.5 and FoSt had a high 
4nitia: oxidation rate, which decreased to a very pmall rate after 12-14 hr. The large 
increase in weight suggested that neither should be used for work 41n high-temperature 
stean. “ne samples of the bronzes AZhN10-4~,, AMts9-2, and B2, as well as copper, had 
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a low oxidation. The increase in weight of copper was only 0.035 mg/cm. The curves 
| depicting the increase in weight at 5600 ao a function of time (21 and 100 hr) showed 
that the resistance to oxidation in the, alloys oa ge nae decreased in the following 
sequence: bronzes AMts9-2, B2)’KMts3-); AZh9-4,\‘and alloy FeSi. The maximum increase 
in weight of the bronzes AMts9—2 and B2 was U.13 and 0.21 ng/cn*, respectively. A 
stable, strong, and dense oxidation film was formed on these bronzes. It was concluded 
that bronzes AMts9-2, B2, KMts3-1, and AZh9-4, have the highest resistance to oxidation 
among all the materials investigated. The FeSi and bronze AZhMtsl0=3—1,5 have oxidatio: 
rates one order higher and are considered inapplicable for work in steam at elevated 
temperatures. Orige arte has: 4 fige, 3 formulas, and 4 tables. 
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AP6015349 SOURCE CODE: UR/0226/66/000/005/'0024 /0028 


AUTHOR: Fedorchenko, I. M.; Kostornov, A. G. Bara! Bo. 


ORG: Institute for Problems in the Science of Materials, AN UkrSSR (Institut 
problem materialovedeniya AN USSR) . 


TITLE: ‘Investigation of the properties of materials obtained by extrusion and 
sintering of plasticized powder mixtures 74 


SOURCE: Poroshkovaysa metallurgiya, no. 5, 1966, 26-28 ~ 


TOPIC TAGS: porosity, copper, tensile atrength, powder metal sintering, 
metal extrusion, nickel, copper, carbon, plasticizer — : 


ABSTRACT: The results of an investigation are presented for sintering pgrous samples| 
obtained by extrusion of carbonyl pickel’ nd electrolytic? ders{tin a mixture; © 
with an organic plasticizer. Data are given on the shrinkage, , re strength, and | ° 
porosity of samples for comparison with the theoretical and experimental results ye 
obtained on highly porous compacts and loose powder samples. Orig. art. has: 5 fig-|. - 
ures and 1 table. {Based on author's abstract. } : (aM) 
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TITLE; Study of the sinterability of chromium sowder 


Serene’ PAE EAS AS EAT T { 


SOURCE: Poroshkovaya metallurgiya, no. ll, 1965, 26-31 
TOPIC TAGS: powder metal sintering, chromium, porous metal, porosity, brittleness 


ABSTRACT; The article deals with an investigation of the possibility of fabricating highly 
porous Cr products (in particular, for use in filters) at lower sintering temperatures. The Cr' 
powder used was produced by the technology described by B, A. Borok et al. (Polucheniye i 
primeneniye poroshka khroma dlya izgotovieniya metallokeramicheskikh izdeliy, TsITEIN, . 
5, 1961). Its chemical composition: 99.5% Cr, 0. 05% C, 0.05% No, 0.2% Fe, 0.03% Si, Th : 5 
particles were at most ~8 yu in size, and their shape was dendritic, This type of powoer is PE] 
relatively nonporous, 
4 wt.% paraffin as a b 
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TITLE: Metal-ceramic sealing material on a esas Class 40, No, 183943 
{announced by institute of Problems in Science. of Materi ials, AN UkrSSR R (institut | 
problem materialovedeniya AN USSR) | 


TOPIC TAGS: packing material, metal ceramic, sealing material 


ceramic sealing material containing aluminum and graphite. ¢ “To increase the 

corrosion resistance and mechanical strength at high temperatures, the material 
contains (wt %): 1—13 aluminum,’ 0,5—5. 5 iron, 0.5-—9.5 graphite, and remainde 
[NT] 
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ABSTRACT: An Author Certificate has been issued for a copper- pase metal- | 
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copper. [Translation] 
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| SOURCE: Izobret prom obraz tov Zn, no. 14, 1966, 81 
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AUTHOR: Tykhonovych, V. I, --Tikhonovich, V. 1.5 Markovs'kyy, Ye- A, «- 
Markovskiy, Ye. A.; Fedorchenko, I. M. (Academician AN UkrRSR) 
al 


ORG: Institute of Foundry Provlems, AN URSR (Instytut problem lyttya AN URSR) 
v4 

TITLE: Hysteresis of antifriction propertied! of materials under conditions of 

poundary frictien in heating and cooling 


SOURCE: AN UkrRSR. Dopovidi, no. 8, 1966, 1015-1017 


TOPIC TAGS: hysteresis, antifriction property, boundary friction ¢ 


ABSTRACT: The author shows that external heating followed by subse ent ( 
cooling produces hysteresis in the antifriction properties of materials’ in friction. 
This is explained by the fact that for a period of time the contacting surfaces retain) 
the physicomechanical properties which are true for higher temperatures. This is — 
due to phase transforma tions im the structure of the metal at the surface of contact. 
he article was presented by cademician I, M. Fedorchenko of the AN UkrRSR. " 
Orig. art, has: 2 figures, [Based on authors' abstract] [SP] 
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| AUTHOR: Fedorchenko, 
ORG: Institute of the Science of Materials, 


I. M.3 Filatova, N. Ao} Klimenko, A. Vo; Afanas'yev, V. Fe3 
Polushko, A. P. ‘ ‘ on 
| materialovedentya AN UkrSSR) 


‘ 


AN UkrSSR, Kiev (Inet Ltut problem 
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| vITLE: Antifriction properties of iron based p 
. friction 


SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 2, no. 5, 1366, $52=555 


“MOPIC. TAGS: dry friction, antifriction material, powder metallurgy exedmet, iron 
- | Dase-alloy, iron powder, friction coefficient 

‘|-aRSTRACT: A study has been made of the antifriction properties 0% iron based powder 
metallurgy products in dry friction. The antifriction materials »:re prepared from 
PZh1ML reduced iron powder with such additives as PM2 reduced copp:r powder zinc 
|. sulfide powder and/or KLS graphite powder (GOST's 5279-62, 4960-4., 3657-54, and 
2 4-§279-61, respectively). The other member of the friction couple - s a steel roller 
(steels 45 or 40X, or 1XLEN9T nitrided steel). The experiments  °re conducted on 
the MI-1M friction machine at 4 constant speed of 0.9 m/sec. Add ton: of copper 
powder or zinc sulfide to .the iron-graphite-base increased the / ad at the onset of 
seizure from 5 to 50—60 kg/cm’, stabilized the friction process, ind lowered the 
friction coefficient by 500—600%. Study of the friction surface sith a UV micro~ 
scope showed that the increase of wear resistance and the loweriny of the friction 


Cod 1/2 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9" 


ed 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9 


soo ise ggh wah ine ces wes eciea ac anid, seis cecigp irae A pS 
20 ed OU EES A BAN? SR ee RE , ee 
eee) a 2 a Paar i * -. 


coefficient on addition of ZnS is due to the formation of a prote: ive sulfide film. 
However, an increase of 2nS content over 10% adversely affected th. mechanical 
properties of the powder metallurgy products. An iron-based mate: al with added 
1.5% graphite, 2% copper and 8 to 10% zinc sulfide is recommended “or ‘operations in 
dry friction with 45 steel. Orig. art. has: 6 figures and 1 tab... 
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‘ ORG: Institute for Problems in Science of Materials AN UkrSSR (Institut problem 
_ materialovedeniya AN Ukr3SR); Leningrad Coke and Gas Plant (Leningradskiy 

: kaksogazovyy zavod) 


i TITLE: Comparative investigations of properties of nickel-graphite-material 
i from powders of electrolytic and carbonyl nickel 


: SOURCE: Poroshkovaya metallurgiya, no. 11, 1966, 35-38 


| TOPIC TAGS: nickel graphite material, metal powder, electrolytic nickel, 
| nickel powder 


' ABSTRACT: The replacement of electrolytic nickel powder by a carbonyl leads 
to an improvement of the strength properties and chemical stability of nickel- 
graphite materials. The degree of dispersion and the graphite-ash content do not 
appreciably affect the strength properties. Orig. art. has: 4 figures and 3 tables, 
{Based’on authors! abstract] (NT] 
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NOV, G.V., otve reds; GRIGOR'YEVA, V.V., 
SANS ONOY » as TEREMENKO, V.N.» red.j NAZARCHUK, T.N., kand. khim, 
nauk, red.; akademik, red.3 FRANTSEVICH, 
IN, akademik, red.; YAROTSKIY, V.D., red.; GILELAKH, V.I., 
red. 
kotemperaturnye 
High-temperature inorganic compounds] Vyso 
ape aves aba soedineniia. Kiev, Naukova dumka, 1965. 
471 p. (MIRA 18:12) . 
} 
1. Akademiia nauk URSR, Kiev. Instytut problem materialoznavstva.e 


Samsonov). 
. Chlen-korrespondent AN Ukr.SSR (for Yeremenko, 
. Gaasetss aa Ukr.SSR (for Fedorchenko, Frantsevich). 
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GUSNIYEV, Hohe; FEDORCHENKO, I... 
Three-way mercury manometer with a recording aha Fiziol. 


shure 45 no.8:1032-1033 Ag '59. MIRA 12:11) 
1. From the department of physiology, Dagestan Medical Institute, 
Makhatchkala. 


(MANOMETRY, equipment & supplies) 
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FEDORCHENKO, N.G., aspirant 


Effectiveness of some anthelmintics against paramphistomiasis 
in cattle. Veterinariia 42 no.9:56-57 S '65. 
(MIRA 18:11) 


1. Vsesoyuznyy institut gel'mintologii imeni akademika 
Skryabina,. 


ie 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9" 


BPEROVE roe RELEASE: es eee SCIA-RDP SS: ponte Rooets -es000e 9 


tHe Wsces go TTT ee ecceliretee dee Bf 
: “ t ~ a ae 


MEPS 
ark 


== FepoRcumNGO, (PoPADTUR), 0. Ye. 
see POPADYUK, 0. Ya. 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9" 


PPEROVED FOR RELEASE: psec ccioowart AEE RDESO: scape tice tnaueed 9 


fg SS SY Lae H5 AEP Ve. Pane ie ae Baitebustaty EGO AES 5 4 pitye comics UR Ene 
CS 5 _— 5 5 a 


wes FEDORCHENKO, P. M. | 


FEDORCHENKO, P. M. -- "Rare Forms of the Clinical Course of Tuberculosis 


of the Kidneys." 
Academician A. A. Bogomolets. Kiev, 1955. 


of Candidate of Medical Sciences) 


SO: Knighnaya letopis', No. 4, Moscow, 1956 


Kiev Order of Labor Red Banner Medical Inst iment i 
(Dissertation for the Degree 4 
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FEDORCHENKO, P.M., kand. med, nauk 


Problem of a vesicovaginal fistula of tuberculous origin, Ped., akush, 
4 gin. 19 no.6:62-63 '57. (MIRA 13:1) 


1, Urologicheskaya klinika (zav. - dots, 0.V¥. Proskura) Kiyevskogo 
gosudarstvennogo instituta usovershenstvovaniya vrachey (dir. - dots, 
vV.D. Breton 
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FEDONCHTNKO, P.M,, kand. med. nauk, (Kiyev, ul. Kominterna, d. 8, kv. 3) 


Problem of differential diagnosis between trmors and some forms of 
tuberculosis of the kidney, Nov. khir, arkh, 5:45-48 S-O '56. (MIRA 12:1) 


1, Kafedra urologii (sav. - dots. 0.V. Proskura) Kiyevskogo instituta 


usovershenstvovaniya vrachey. 
(KIDNSYS--DISRASES) (HEHATURIA) 
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FEDORCHENKO, P.H., kand.smed.nauk (Kiyev, ul.Kominterna, 4.8, kv.3) 


Clinical manifestation of kidney tuberculosis during treatment 
with streptomycin, para~aminosalicylic acid, and phthivazid. 
Nov.khir.arkh, no.3:49-52 MyJe '59. (MIRA 12:10) 


1. Kafedra urologii (sav. doteent 0.V.Proskura) Kiyevskogo 
inatituta usovershenstvovaniya vrachey. 
(KIDNBYS-~TUBEHCULOSIS) (STREPTOMYCIN) 


(SALICYLIC ACID) (ISONICOTINIC ACID) 
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FeDORCHEHKO, P.M. a kand.med.nauk 


Difficulties in the differential diagnosis of tuberculosis 
and of acute inflammatory diseases of the kidneys. Vrach. 
delo no.3:305 Mr ‘59. (MIBA 12:6) 


1. Kafedra urologii (2zav. - dots.0.V¥.Proskura) Kiyevakogo 
instituta usovershenstvovaniya vrachey. 
KIDNRYS--DISEASES) (KIDNSYS--TUBBRCULOSIS) 
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FEDORCHENKO, P.M., Rand ted snank 
fem er mali 
Case of prostatic sarcoma i a parean-ole child. Urologiia 24 no.3: 
58-59 My-Je '59, (MIRA 12:12) 


1, Iz kafedry urologii (zav, ~ dots. 0.¥. Proskura) Kiyevskogo insti-~ 
tuta usovershenatvovaniya vrachoy, 
(PROSTATE, neoplasms, 
sarcoma in chila (Bus)) 
(SARCOMA, in inf, & child, 
prostate (Bus)) 
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raphicmmo, 1 P.M., kand.med. nauk 
CTinical course and treatwent of renal tuberculosis with calcification 
of caseous foci, Urologiia 24 no.4:66-67 Jl<Ag '59. (MIRA 12:12) 


1, Iz kafedry urologid (zav. - dots. 0.V. Proskura) Kivyevskogo institu- 
ta usovershenstvovaniya vrachey. 


(TUBERCULOSIS, HMNAL) 
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YEDORCHENED, Renee kand.med.nauk 


 Conoentvation of phthivazid in blood, urine and renal tissue in 
renal tuberculosis [with summary in French]. Probl.tub. 37 no.l: 
104-106 '59. (MIBA 12:2) 


1. Is kafedry urologii (sav. - dots. 0.V. Proskura) Kiyevskogo insti- 
tuta usovershenstvovaniya vrachey (dir. - dots. V.D. Bratus'}. 
(TUBERCULOSIS, RENAL, ther. 
isoniazid, distribution in kidneys, blood & 
urine (Rus)) 
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FEDORCHENKO, P.M., kand.med. nauk | | 
Closed renal trauma in children, Nov. khir, arkh. no.5:95-36 S-0 
160, . (MERA 14:12) 
1, Kafedra urologii (sav. - dotsent 0.V.Proskura) Kiyevskogo instituta 


usovershenstvovaniya vrachey, 
(KIDNEYS--WOUNDS AND TRIURIES) (CHILDREN-DIS EASES ) 
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FEDORCHENKO, P, M., dotsent 


<a 


“Influence of thermal physiotherapeutic agate ala ie rea aad 
ture of the urinary bladder. Vrach. delo no.6:94~ ) . 
a (MIRA 15:7) 


1. Kafedra urologii (zav. = prof. 9. V. Proskura) Kiyevskogo 
instituta usovershenstvovaniya vrachey. 


(THERAPEUTICS, PHYSIOLOGICAL)  (BLADDER—~DISEASES) 
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GOLOVA, 0.P.3 EPSHTEYN, Ya.V.3 SERGEYEVA, V.N.3 KALNIN'SH, 4.1, [Kalnins, A.); 
ODINTSOV, P.N.3 MAKSIMENKO, N.8.3; PANASYUX, V.G.3 PriniuaJi 
uchastiye: MERLIS, N.M.s DURININA, L.J.3 BISENIYETSE, S.K,[Biseniece, 3. ]; 
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Continuous track anf reinforced concrete ties on Ceachoslovakian 
railroads, Zhel.dor. transp. 42 no.2:82-8 F '60, 
; (MIRA 13:5) 


1. Glavnyy inshener slushby puti, sdaniy 4 sooruzheniy Yugo- 
Zapadnoy dorogi. 
(Csechoslovakia-~Railroads--Track) 
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Operational testing of railroad tracks with rail support made 

from reinforced concrete blocks. Biul,tekh.-ekon.inform.Nauch.- 
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(Railroads--Track} (Precast concrete construction) 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9 


aa 


Vado a ee ‘. 


USHA, Ye.B.3 FEDORCHENKO, S.N. ° 


Invariants of linear electromagnetic circuits relative to signal 
shape and dynamic circuit parameters. Radiotekh. 1 elektron. 9 
no,10:1882-1884 0 '64. 

(MIRA 17:11) 
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formatsii. to. 1, 1962, 94-104 . = 

I ae ante itu ipo cea oan bau ees ENE ical background and: |. 
Oo Saetgep go is paper'deseribes the theoretical f FOU ee ie aon 
. ba eaoaetnenedl Gereion of a multi-channel communication system vith, 
variable frequency of commutation. These systems are a pis Boise 
semble averaging ‘instead -of- time ee chee ee ecoenae cn bee sla 
of gampLing of information in each of the c depen ee 
fa eaters He the signals transmitted along them. + computer device, 


 eeatrols the frequency of comiutation for the channels. The control; — - 


ae One: : ivati £ the signal, depending | 
: 38 based onthe first or second derivative ot _ cam. 
on the noise contents, of the input atGer: ance wre given fe waa | 
is described and oscillograms 0 3 pe né oe mere 
found that the pulse repetition frequency at the coumutatos output | 
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Dissertation: "Sketches on Development of Concepts on the Relief of the European USSR 
in Relation to the History of Russian Geographical Science(Till the ind of XTi Century)" 
Moscow Oblast Pedagogical Inst. 29 Dec. 1947. 


SO: Vechernyaya ‘ioskvn, Dec, 47 (Project #17736) 
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1. Stalingradskiy sel‘ skokhosyaystvennyy iastitut, 
(Arshan'-Zel'zea' Reservoir) 
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Determining natural boundaries in dividing Odessa Province into 
physicogeographical regions. Nauch.dokl.vys.shkoly; geol.-naulcd 
no.4:53-58 '58. (MIRA 1226) 


1, Odesakiy universitet, geologo-geograficheskiy fakul'tet, kafedra 
fisicheskoy geografil. 


Odessa Province-—Physical geography) 
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Fedorchenko, T.P., Dotsent 3-5 8-5-29/35 


ee nearer arena anne cere eerie tet, 


On a Uniform System of a Physical-Geographical Division Into 
Districts (0 yedinoy sisteme fiziko-geograficheskogo rayoni- 
rovaniya) 


Vestnik Vysshey Shkoly, 1958, Nr 5, page 84 (USSR) 


The author claims that notwithstanding the extensive literature . 
on the question, there is as yet no uniform system for the ; 
physical-geographical division of the USSR into districts. 
Training aids on the USSR physical geography recommended to the 
universities and pedagogical institutes, a5 well as the higher 
svhool programs are by far not uniform and are sometimes oon- 
tradictory. It is time to develope a uniform system as this 
will further the instruction in physical geography and will 

be of great practical significance. He refers to conferences 
convened in 1956 and 1957 by the Moscow and Kiyev universities 
where a taxonomic system of physical geographical units was 
adopted and several other decisions taken. The regular con- 
ference in February 1958 (at the Koscow University) summed up 
the results of the first stage of scientific-research work in 
this field. 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9 


pee egy Cee 


= 


5-58-5-29/35 
On a Uniform System of a Physical-Geographical Division Inta Districts 


ASSOCIATION: Odesskiy gosudarstvennyy universitet imeni I.I. Mechnikova 
(Odessa State University imeni I.I. Mechnikov) 


AVAILABLE: Library of Congress 
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1. Odesskiy gosudarstvennyy universitet. 
(Odessa Province-~Erosion) 
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"Some Features of Threating Zirconium and its Alloys by Pressure, arid the 
Effect of Various Conditions of Annealing on the Mechanical Properties of 
Zirconium", by I. D. Nikitin and Y. A. Fedorchenko 


Report presented at 2nd UN Atoms-for-Peace Conference, Geneva, 9-13) Sept 1958 
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A161/A029 
AUTHORS : Perlin, I.L.3; Fedorchenko, V.A. 
TL  ——_—_— | 
TITLE: On the Press Forging Technology for Uranium and Uranium Alloys 


of 
PERIODICAL: Kuznechno-shtampovochnoye proizvodstvo, 19604 No. 9, pp. 12 - 18 


TEXT: The article presents a review of information on the technology of vA 
forging uranium. The information sources are American (A.1I.M.E. ), or in English 
language, including manuals; proceedings of two international conferences in 

Geneva (1955 and 1958). The two Soviet sources referred to (Refs. 5 and 45) are 
only mentioned. The first,deals with pecularities of pressing beryllium, zirco- 
niumMuranium and thorium¥land the latter with work safety. All illustrations 

are from foreign sources. There are 11 figures and 15 references: 9 English 

and 6 Soviet. 
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48.5000: 78321 
rae: sov /29-8-2-6/32 
AUTHORS: perlin, I. L-, Nikitin, I. D., _Redogchenko, Vi fe» 


Nikulin, A. D.; Reshetnikov, N. G 


TITTLE: Some Force and Deformation Characteristics of Working 
Uranium by Forces of Pressure 


PERIODICAL: Atomnaya energiya, 1960, Vol 8, Nr 3, pp 219-227 (USSR) 


ABSTRACT: The choice of optimum thermomechanical conditions for 
working of uranium is complicated due to possibilities 
of allotropic transitions resulting in modifications 

having different plasticity and strength. Due to its 
high resistance to deformation and small heat capacity s 
uranium is often neated considerably during extrusion 
and rolling and changes from a int phase. peform- 
ing samples from 90 to 60 mm at 420 C by means of one 
stroke of a friction press, the temperature of the 
metal rises from 90 to 100° c. Strong oxidation also 
influences the temperature change in the metal during 

Card 1/17 working. To enable the determination of conditions 
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Some Force and Deformation Characteristics 78321 
of Working Uranium by Forces of Pressure SOV/89-8-3-6/32 


for working of uranium by forces of pressure, the 
authors investigated the rolling, pressing, drawing, 
and die forging of uranium. Figure 1 shows the 
influence of the temperature on the maximum permissible 
reduction per pass of 15-mm-wide cast uranium samples. 
; Uranium is exceptionally sensitive to nonuniform dis- 
- tributions of deformations during rolling. For 
example, fine uranium strips (0.05-0.20 mm) may be 
obtained without fracture; reduction per pass 80-85%. 
The augmented plasticity is explained as due to 
negligible nonuniformities in the distribution of 
geformation in the rolled strip. However, when roll-~ 
ing cold thin plates with variable rolling direction, 
the resulting nonuniformities in deformations cause 
fracture of the metal. Figure 2 shows the results 
of investigations of the variation with temperature 
of the mean specific pressure Pop of the metal on 


the rollers. .The temperature increase in the metal 
Card 2/17 during rolling at t = 630° C causes a transition into 


an a 
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Fig. 1. Influence of temperature on rollability of 
uranium: (x) no fracture of Bamples was observed. 
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Fig. 2. Average specific 
pressure of metal on : 
versus the temperaturet - first series Pret aete 
- -second series of tests. es 
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the G3 phase which shows up as staggered oscillograms, 
The authors also investigated the mean specific pressure 
as function of the reduction at various temperatures and 
also as function of the initial state of uranium samp las, 
They compared the results with the analytic equation of' 
A. I. Tselikov (Prokatnye stany (Rolling Mills) M., 
Metallurgizdat, 1947) and found a satisfactory agree- 
ment: 


where © ='(H = h)/H 4s reduction; hy, height of strip 


in the neutral cross section; _O = Veap7 Ah 
= coefficient of friction; D = diam of rollers); 
k = 1.15 ny CO, (ny = coefficient of strengthening; 


3 i = yleld limit in case of large plastic deforma- 
Card 5/17 tions). The value of ny is function of the reduct:ion 
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and temperature, and varies between 1 and 1.6. Figure 
4 Shows the absolute widening Ads B - B of a square 


Sample 21 x 21 x 180 mn with rollers 220 mm in diam as. 

; function of rolling temperature. The maximum of the 
curves is corinected to the maximum of the friction 
coefficient which in the 900-950” © temperature region 
1s equal to 0.4-0.45. ‘The authors note that uranium 
can be extruded in the temperature interval between 250 

and 1,000° C, and they discuss in detail the extrusion 

characteristics of - and @ -uranium. ‘They empha- 

Size that during extrhsion the uranium should not come 

in contact either with air or steel tools. Tools made 

from heat-resistant alloys, carbides, and ceramics with 
lubricants are used for extrusion of Q -uranium. 

I While extrusion velocities of ~uranium are practically 

unrestricted, Q -uranium is extruded using velocities 

: between 1 and 400 mm/sec. The authors investigated 
further the. extrusion stresses as function of extrusion 
ratio, temperature (see Fig. 6), and production mode of 

Card 6/17 the sample. The extrusion stress depends linearly on 
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widening of sample versus rolling 
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Fig. 6. Pressing stresses of uranium versus tomperature. 
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Card 9/17 


the integral index of the degree of deformation 1 = Inf, - 
and Flgure 8 represents a nomogram whose cross-~ 
hatched region shows the influence ofthe scale-factor 

on the pressing stress when the ratio of the container 
diameters equals 5. The tests also showed that one ¥ 
can neglect the forces of contact friction. As seen 

from the nomogram, the lines pass: through the coordi- 

nate origin, and therefore, the extrusion stresses 


Oo pr can be determined from the equation: 
wo Ltt} 
ow i, = Mor t, 


In analogy with Young's modulus the authors call the 
coefficient Mor the modulus of the extrusion stress. 


Figure 9 shows the variation of this modulus with tem- 
perature. Extrudability don of the uranium metal, 


defined as: 
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Modulus of extrusion strass 


Tem perature, “C—> 


Fig. 9. Modulus of extrusion stress of uranium versus. 
temperature. 
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7 = Spr 
er M pp . 


is shown in Fig. 10, where the upper curve is the varia- 
tion of the maximum extrudability under a pressure of 
150 kg/mm*, and the lower curve is obtained using 


= 15 kg/mm. ‘Y -Uranium has extrudability above 35, 


The authors discuss further the structure cf the prod- 
ucts and Table 2 exhibits the mechanical properties 

of the extruded uranium. ‘The authors discuss various 
lubricants used during drawing, and present in Table 3 
and on Fig. 11 some results concerning drawing of 
uranium. With heating one can obtain uranium wires ? 

mm in diam and less. Modification of heating condit:ons 
allows the production of 0.1-mm uranium wires. Uran‘um 
can be die-forged in the Q@ and Y temperature regions. 
with ram to the ff up to 6,000-7',000 mm/sec. Any tran- 


pr 


Card 12/17 sition into the region due to overheating will cause . 
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Table 2. -Mechanical properties of extruded ur 
. aniun, ‘ 
; (a) Initial state of uranium; (b) tensile strength; (c) 
; elongation; (d) reduction of area; (e) extruded at; (1) 
extruded in @ ~phase with subsequent hardening from A-phase. 


€, 7-750" . 
@, src... 


: 


Note: (1) Each figure represents the arithmetic mean 
value from three measurements. (2) Small Gagarin-type 
Card 14/17 samples were used during tests. 
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Table 3. Drawing stress:versus drawing ratio. (a) 
Tibial state of uranium bar; (b) initial diam; (c) 
final diam;(d) drawing ratio per pass; (e) pulling force 
of drawing; (£) drawing stress; (g) annealed; (h) pre- 
liminarily deformed. 
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' Fig. 11. Relationship between drawing parameters and 
Card 16/17 drawing ratio per pass. 
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| crack formation. The authors also discuss briefly the 
conditions for flat die forging of @ and uranium. 
~ There are 11 figures; 4 tables; and 5 Soviet references. 


i SUBMITTED: February 23, 1959 
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PERLIN, I.Ley FEDORCHENKO, Vo de 
enna) 
Equipment and protective devices for the production of heat~-releasing 
elements for atomic reactors. TSvet. mete 33 n008388=93 Ag '60. 
(MIRA 1338) 


(Nuclear reactors-~Materials) 
(Radiation protection) 
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Eruption of the Ebeko Volcano from March to April, 1963. 
Biul. vulk. sta. no.36:66-72 '64. (MIRA 17:9) 
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investigations of Magnetic Traps with a Space - Charge." 


paper presented at the Fourth International Conference on Ionization Phenomena 
in Gases, 17-21 Aug 59, Uppsala, Sweden. 
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decreases in the longitudinal dirve:tion it increases in the 
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Fedorchenko, V. D., Rutkevich, B. N., Chernyy, B. M. 
a meneunimeemend 


Movement of an Electron in @ Spacially Periodic Magnetic Field 


Zhurnal tekbnicheskoy fiziki, 1959, Vol 29, Nr 10, pp 1212-1218 
(USSR) 


The subject matter of the paper is a study of the movement of .~ 
an electron in a magnetic field that is constant in time but 

is subject tc a weak modulation in & longitudinal direction. 

The study is both of & theoretical mathematical as well as of 
an experimental nature. When an electric particle moves ina 
magnetic field that is being periodically but slowly changed, 
its magnetic moment, which is a ratio of the energy of the 
Larmor rotation of the particle to the intensity of the magnetic 
field, remains almost constant. In a movement of 8 particle in 


tion of the particle remains constant, but while this energy 


transverse direction, so that the velocity vector of the particle 
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rotates with reference to the direction of the magnetic field, 
This phenomenon is being made use of when a modification of the 
magnetic moment of charged particles in a modulated magnetic 
field is desired. The major factor affecting the rotation of 
the velocity vector of the paiticle is the transverse component 
of the magnetic field. The force acting on the particle--an 
electron in this case--fe proportional to the frequency w of 
oscillations of the ficid. When this frequency equals the 
cyclotronic frequency oy (cas, Hd» which represents a con- 
dition of resonance, the energy of the particle increases. 

When this total energy remains constant, then the more the 
velocity vector rotates the greater becomes the transverse 
component of velocity. Mathematical development of such @ con- 
dition leads to a Mathieu equation. The experimental equipment 
used consisted of a copper cylinder in which a pressure of 


‘10 tp 1S Sim lg was maintained and over which the magnetic colls 
were wound, The constant magnetic field did not exceed 2 
’ oerstods, and the maximum value of the modulating Tield was co 
oersteds, The measurements show that as the electrons pase 
Card 2/3 through the modulated field thefe energy din the Long htudins: 
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Sinel'nikov, K. D., Kutkeyleh, B. N., Kedorchynko, V.D, 


Motion of Charged Particles In a Spactally Perlodical 
Magnetic Fleld 


Zhurnal tekhnicheskoy fiziki, 1960, Vol 30, Nr 3, 
pp 249-255 (USSR) 
As known, charged particles may be confined to a 
Limited volume by means of magnetic fields of special 

shape (I. V. Kurchatov, Atomnaya energiya, 5, 105, 1958; 
G. I. Budker, Fizika plazmy 1 problema upravlyayemykh term- 
oyadernykh reaktsiy, (Plasma Physics and Problems of Controlled 
Thermonuclear Reactions) Vol III, Izd. AN SSSR, 1958). 
If the motion is adiabatic, the magnetic moment remain 
conserved. In such a cause, charged particles remain 
indefinitely inside a cylindrically shaped magnetic 

field whose intensity increases at its ends, provided 

the angle between the velocity vector of the particle 

and the direction of symmetry (z-direction) of the 
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magnetic trap is sufficiently large. However, the 
same ind of particles are also unable to enter into 
the trap, and to obtain trapping, one has to provide 
ways for making the motion inside the trap non- 
adiabatic. One possibility consists in working with 
fields which change slightly during, the tlme of the 
Larmor precession of the particle: 


laal<e (2) 
. where 


1s cyclotron frequency. The authors investigated 
the motion of single particles in such weally 


space-modulated fields, which they denote Ly 


Hy + Hey where H, is a strony magnetic field in the 
2 direction, and Hens is the vartab!. component. They 
described the modulating field by means of the vector 
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h= Hr fi, with components: 
h, =: th, sin vz, (5S) 
hy == —thy cos vz. (6) 
where h, and h., can be considered constant and E << 


for not too large displacements of the particle. A 
particle moving.in such a combined rield is subjectad 
to a periodic force, and expermients showed (V. D. 
Fedorchenko, B. N. Rutkevich, B..M. Chernyy, ZatTr, 
XXIX, 1212, 1959) that a particle entering the system 
parallel to the Z-axis moves along a helix which 
spirals outwards. After a few periods of the H av 
field, approximately half the total energy of the par- 
ticle goes over into the energy of the Larmor srecession. 
The particle velocity may ultimately reach a direction 
making a suffiectlently large angle with the @-axls to 
be trapped in the magnetic trap, and the variable 
Cfleld would, therefore, enable a successful Injection 
of particles into the trap, provided the particle does 
not tind Lts way out of the trup immediately after 
Card 3/8 the first reflection. By varying the distance between. 
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the end of the periodic region and magnetic stopper, 

one ean control the phase angle with which the 
particle is returning back into the perlodic veion, 

and achieve reflection also from the magnetle stopper 
at the entrance into the trap. To investigate the 
motion, one has to work with nonlinear equations of 
motion, which in the case of weak modulating fleida H~w 
cat) be solved using asymptotic methods, The authors 
start from the equations of motion for the particle: 


dty 


En [v, (1 + eh, sin ¥z) 4 u, th,'cos ¥z], . (7) 
duy Z ae 
"= wu, (1 -- 2h, sin vz), {8) 
shit, ey mT ; 9 
Sp TET hy COS 97. (9) 
and deduce a system of equations for the velocity,or 
the Larmor precesetion a and for the phase shift : 
p f 
Card. 4 {3 da ory 
Ge emp cosh, (32) 
M1!) Pee on . . tah, 
de eg . (33) 
eee 
al at 


Si er ee aed BA 
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After introducing: 


wu 
azz and Qe- tL, 
A) “0 


they note that there exist singular values cl and 


05. functions of n , for which one obtains Larmor 


precession of particles on elreles of constant radius. 
Trajectories are then discussed with vespect to this 
special case. The authors supply on Fig. 2 the 
variation of the transverse velocity of particles 
entering into the periodic system parallel to the Z-axis. 
Depending on the value of {nitial energy, the transverse 
component first increases, and after reaching its 
maximum value foes back to zero. : 
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Vig. 2. Change in velocity 
of Larmor precession of 
varticles entering spa- 
elally pertodical field 
parallel to the Z-axis. 
Numbers on graph denote. 
_values of the parameter 


Q = Wf Yo 


Figure 3 shows the change in @ for particles which 


reflect from the magnetic stopper at the moment when 
the energy of transverse motion reached nalf of the 
total,energy. Qne sees that there exists a region 
ot AO values (close to 7 in the present case) for 
which the particle leaves the trap after only one 
reflection. Varying A@ by changing the distance be- 
Card 6/8 tween the modulated field region and the magnesie 
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Fig. 3, Variations in 


Larmor precession 
velocity of returning 
particles for various 
values of the Jump in 
phase shift Q at re- 
flection from a 
magnetic stopper. 
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| 


s 


stopper, one may achieve a maximum trapping time, 


However, 
interaction effects gs 
espect 


Cara 7/3 anount of time. 


in case of presence 
tart play 
ally near the magnetic s 
cities are small and particles 
The quantity A 

unique for all particles, and there 


y charged particles, 
ing an important role, 
topper, where the velo- 
spend an appreciable 

is ne longer 
exists then a 


of man 
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finite probability that.a particle acquires a 
"dangerous" value of Avy. The trapping time of the 
trap depends under these circumstances on the magnitude 
of that probability. The authors investigated experi- 
mentally the possibility of accumulation of particles 
in traps with Space-perlodile magnetic fields. There 
are 3 figures; and 5 veferences, 4 Soviet, 1 German. 
ASSOCIATION: Physico-Technical Institute AN UkrSSR, Khar'kov 
(Fiziko-tekhnicheskly institut AN USSR, Khar 'kov) 


SUBMITTED: November 5, 1959 
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AUTHORS 1 - Sinel'nikov, kK, D., Fedorchenko, y, 5., dutkevich, Be 
PES a sae ts 2, Nes Cherny y-B, M., ang Salfronoveso"¢~ 2 
TITLE: | Investigations of a Magnetic Trap 


PERIODICAL: zhurnal tekhnicheskoy fiziki, 1960, Vol 30, Nr 3, 
Pp 256-260 (USSR) 


ABSTRACT: The authors investigated accumulation of charged 
: particles in a magnetic trap witha space-periodic 
magnetic field. In general, a particle Stays inside’ 
the trap if the angle between velocity vector and 
axis of fhe trap satisfies the inequality; 


. Fe : 
“ty? v . 
Suv g > fi, ’ (1) 


where HO/H, is the stopper ratio. ‘To get a particle 
card 1/1 into the trap, one applies a space-verlodic modulation ‘ 
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of the magnetic field of the trap along its axis. a 
; As shown earlier (V. D,. Fedorchenko, B. N. Rutkevich, 
B. M. Chernyy. ZnTF, XXIX, 1212, 1959. K. D. 
Sinel'nikov, B. N. Rutkevich, and V. D. wedorchenko, 
ZnTF, XXX, 249, 1960), the magnetics moment of the 
particle is not conserved if magnetic field H, and 


period of modulation L satisfy the condition: 


vi wy, : . . (2) 


where U= 277/L and W H= eH /me - the cyclotron 
frequency. Particles injected ina direction parallel 
to the axis of the trap perform a Larmor precession 
with increased radius and, at the sane time, decrease 
their longitudinal velocity. This results in a 
bending of the velocity vector with respect to the. 
4-axis, and putting a magnetic Stopper at a sufficlent 
distance. from the entrance, so condition (1) is 
Card 2/11 satisfied, the particle gets reflected and begins 4 
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reverse motion, In general, Lt does not repeat the 
trajectory in the reverse direction and, therefore, 
need not cross the entrance stopper but, may stay 
inside the trap. This possibility of accumulation 
of particles was investigated by the authors using 
a device described earlier (Fedorchenko and others) 
and shown on Fig. 1. 
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